Objective: To determine neurology training opportunities available to medical students and to define factors that influence program choice. Methods: All neurology residency program directors and a random sample of residents were surveyed. Resident questions related to application, interview, and training experience. Directors' questions focused on ways their department generated interest in clinical neurosciences. Results: Medical schools introduce students to clinical neurology primarily through required clerkships. Contact time averages less than 4 weeks and emphasizes inpatient encounters. Preceptorships with neurology faculty do not exist at almost 40% of schools and only 14% have neuroscience tracks. Nearly all residency applicants matched their first or second choice. The majority declined at least one interview and 39% failed to rank at least one site they visited. When choosing where to apply, the programs' reputation and geographic considerations were paramount. When making a rank list, interactions with faculty and residents at interview were most important. Residents generally reported satisfaction with their programs and attribute morale to supportive relationships with faculty and residents. Conclusions: Neurology programs may be able to enhance students' impression of neurology through changes in their clinical experience and development of venues for more meaningful relationships with faculty. Attention to the residents' personal needs may increase the likelihood of matching the best available candidates and ensuring their satisfaction.
NEUROLOGY 2006;67: [936] [937] [938] [939] The future neurology workforce is a major concern of the American Academy of Neurology (AAN). 1 Both quality postgraduate training programs and a sufficient volume of trainees are essential to assure neurologist availability. Over the last 4 years, the number of American medical school graduates applying to neurology residency programs has increased by 15%. Despite this, available positions continue to exceed the number of American medical school graduates interested in neurology. Compared with other medical specialties, the neurology match thus remains relatively noncompetitive. 2 Because American medical school graduates fill only about 60% of the positions, neurology residency program directors (NRPDs) must devote substantial efforts to recruitment. Although medical students from their own institutions do contribute to this applicant pool, a recent NRPD survey found a large proportion of applicants take their neurology training away from their medical school. 3 In part for recruitment purposes, many residency administrators invest considerable time and effort in pregraduate medical education in the clinical neurosciences, including serving as the medical student clerkship director. However, important factors which applicants use in their decision-making when selecting a specific training program remain largely unknown.
To better characterize the relationship between medical students and neurology postgraduate training programs, the Graduate Education Subcommittee (GES) of the AAN Education Committee surveyed American adult NRPDs. Questions were primarily focused on how medical schools introduce Additional material related to this article can be found on the Neurology Web site. Go to www.neurology.org and scroll down the Table of Contents for the September 26 issue to find the title link for this article. their students to neurology and neurologists. A second survey was sent to a sample of neurology residents to explore factors that influence their choice of programs for application, interview, and ranking. Objectives of the surveys included obtaining information on how training programs present themselves and what aspects influence applicant perceptions.
Methods. The GES created two separate surveys, one for residents in training and another for program directors. Questions were driven by results from an earlier survey, 3 and refined over several meetings by members of the GES. The resident questionnaire consisted of 20 items that inquired about application and interview strategies, factors that influenced their ultimate match choice, and satisfaction with training programs (appendix E-1 on the Neurology Web site at www.neurology.org). The program director survey consisted of 15 questions that focused on how students were introduced to the clinical neurosciences (appendix E-2). To facilitate responses, most items allowed multiple choices (e.g., "Please select the reasons why you ranked some programs higher than others when applying for your Neurology residency"). For many items, a follow-up question permitted respondents to rank order their top three responses. In addition to categorical answers, surveys allowed and requested narrative elaboration of opinions.
The resident survey was mailed to a random sample of trainees, at all three levels of graduate training, and in programs throughout the country. The program directors survey was sent to all American adult NRPDs. Surveys were sent in February 2002. A cover letter from the GES chair accompanied both surveys, introducing the project and encouraging participation. A second notice was sent in March 2002 to individuals who had not responded after several weeks, appealing for them to complete and return their survey.
Results. Program directors. The response rate for program directors was 95% (111 of 117 programs). The most common venue for interaction between students and neurology teachers remains the clinical clerkship, with 90% of medical schools now requiring a neurology clinical clerkship. The majority of these clerkships are relatively brief: all last 4 weeks or less. Only two-thirds of the clerkships were integrated into the third year, with the remainder scheduled during the final year of medical school. In the typical rotations, students are primarily exposed to inpatients in nearly half of all institutions, either as the majority of clinical experience (47%) or combined with outpatient service (47%). Less than 5% of responding institutions emphasize outpatient experiences in their students' rotations, with only 1.6% providing exclusively outpatient training. The majority of student teaching is done "by committee," with 97% of programs educating students with either "multiple" or "a few" faculty members. Likewise, multiple neurology residents contribute to the education of individual students during their rotation. Most departments (91%) report that students receive "extensive exposure" to the related field of neuroradiology, with lesser degrees of contact with neuropathology (38%), neurosurgery (24%), and basic neuroscience (33%).
On an institutional level, approximately half of all medical students have an assigned clinical preceptor to provide individualized clinical instruction above and beyond required clerkship experience. However, in nearly 40% of institutions, neurology faculty do not participate as preceptors, even if other specialist physicians are involved.
Although the majority of schools (78%) are associated with a neurosciences graduate department within their institution, a designated neuroscience "track" for medical students is available at only 14% of American medical schools. Medical students are exposed to the neurosciences department primarily through participation in research. Approximately the same proportion of institutions report that medical students have the opportunity to participate in research projects in the neurosciences department (78%) as in the neurology department itself (83%).
Narrative comments from NRPDs also provide informal observations about attracting medical students to a career in neurology. When asked what measures seemed most helpful in promoting the field, the most common response (n ϭ 28) mentioned starting and supporting a Student Interest in Neurology (SIGN) chapter. The only other consistent recommendation (n ϭ 15) was greater participation of neurology faculty in vertically integrating basic and clinical education. When asked what factors were most detrimental to attracting students, the most frequent response was not having students rotate on neurology clerkships until the final year of medical school (n ϭ 15).
Neurology residents. The response rate was 26% (180 out of 676), with no apparent bias based on year of training or geographic region. While country of origin for medical school and citizenship was not assessed, 82% of respondents obtained their position through the Neurology Match Program (NEMP). As the vast majority of American medical graduates utilize the NEMP match, this suggests a significant proportion of responding residents may be international medical graduates, consistent with other recent evidence that indicates substantial reliance on international medical graduates to fill postgraduate medical training positions. 4 Residents report applying to a median of 10 and a mean of 17 neurology programs. The mean and median number of programs that offer residency candidates an interview is eight. Applicants accept interviews 75% of the time, though 58% later decline at least one interview offer. Most withdrawals reflect reasons unrelated to the programs themselves, including lack of time (46%) or money (46%) and other personal issues such as geographic considerations (25%). Only 29% cite program reputation as a reason for declining an interview. A large proportion of applicants (39%) interviewed with a program that they subsequently decided not to rank. Residents reported ranking a mean of seven programs. The majority of candidates matched from the top of their rank list (mean two, median one).
Residents were asked which features of the application and interview process made the most enduring impressions (table). Because surveys provided separate lists of choices for both positive and negative attributes, and residents could provide more than one response, numbers in the table sum to greater than 100%. The most frequently cited positive and negative aspects were interviews with faculty, followed by interactions and interviews with current residents. Prioritizing these three items did not affect their order of importance. Web sites had minimal positive (10%) or negative (25%) effects on applicants. Compared to tours of clinical facilities, tours of research facilities were more likely to adversely impact a candidate's opinion of a program. The most commonly identified factors that influenced rank order were geography (84%), program reputation (75%), and personal reasons (67%). Program reputation was most often cited as the single most important factor.
The majority of residents responded that they were very satisfied (56%) or moderately satisfied (32%) with their training program. When asked to identify factors that determined their level of satisfaction, quality of teaching (90%) and friendliness of faculty interactions (79%) were the most important. When asked to prioritize these factors, teaching quality remained the most relevant feature. Quality of resident colleagues (67%) and workload (56%) were cited less often. When asked to identify all contributors to job satisfaction, however, they were identified as the second and third most important qualities on the prioritized selection list.
Discussion.
Raising standards for postgraduate training remains a rational goal for organizations dedicated to directing the future of their specialty. Because residency staffing needs exceed the number of American medical graduates by 30%, a situation that may not improve for many years, neurology leadership should proactively consider measures to attract greater numbers of candidates into their applicant pool. In principle, attracting more medical students could also translate to better neurology residents and, ultimately, better practicing neurologists. Besides obvious implications for patients' access to care, more and higher quality trainees may enhance the practice environment for recruitment of new associates. Finally, promoting neurology to American medical students may yield other dividends to training programs. As the present survey indicates, residents' perceptions about the quality of their peer group reinforce satisfaction of their own training experience.
The main finding of our prior survey was the correlation between a required third-year neurology clerkship and entry into postgraduate training. 3 This suggests that early exposure to the field has a positive impact on medical student career decisions. Not surprisingly, other reports indicate that the quality of student experience also influences choice of postgraduate training. 5 Although the present survey did not specifically address the issue of specialty choice, and individuals who entered non-neurology specialties were not surveyed, results indicate that changes in medical school curriculum might attract higher numbers of students into neurology. While the impact of the SIGN initiative was not directly addressed, approximately 70% of programs sponsored SIGN chapters at the time of our survey, compared to 30% when the prior survey was taken. Although NRPDs endorsed SIGN as a positive factor in attracting students to the field, the expansion of SIGN is not reflected by parallel growth in the number of American graduates registering for the match. Accordingly, considering other means of exposure merits consideration. For example, only 40% of medical schools allow neurologists to serve as mentors, and only 14% offer neuroscience tracks. Expansion in these areas would expose medical students to neurology earlier in the course of their education. The recent decision to conduct resident selection through the National Residency Matching Program may also yield recruitment dividends. A later match provides students with more time during medical school to cultivate an interest in neurology and may attract individuals daunted by the demands of an early application and interview schedule.
The prior GES survey detected a shift in neurology residency training toward outpatient experiences, a trend preceding similar changes mandated by the Neurology Residency Review Committee. The nature of the clerkship experience in neurology could also be modified to enrich the outpatient neurology experience during the basic clerkship. Such adjustments might showcase appealing lifestyle features of neurology, since some studies indicate that these factors increasingly influence medical student career choice. [5] [6] [7] Besides enhancing interactions with neurology residents, clerkship directors who place greater emphasis on student rotations in outpatient clinics may highlight exciting diagnostic and therapeutic advances that may be less apparent when student teaching occurs only in the inpatient setting. Likewise, although distributing student teaching duties among multiple faculty and residents may be the most practical strategy for many departments, it may undermine students' attempts to identify a mentor for a longer-term relationship.
Data from the neurology match, as well as this survey, indicate that there are still more positions available for neurology training than there are American-trained graduates interested in neurology. 8 Recent NEMP statistics show contraction of the applicant pool from a peak of 1,752 in 1999 to a nadir of 1,010 in 2003, with 1,134 registered in the most recently completed match (www.SFMatch.org). While the previous program director survey 3 indicated that more than 50% of NRPDs believed applicant quality had improved, NEMP statistics demonstrate that the average USMLE Part I scores remained static (range 216 to 220) over the past 5 years. Hence, although talented and qualified international medical graduates fill many of the positions unfilled by American graduates, it remains a buyers' market for neurology residency applicants. Current residents indicate that a successful match requires training programs to reinforce favorable impressions even among students whose interest they have already garnered. Survey data also show that many applicants do not rank programs at which they interview. While reasons that candidates reject training programs are no doubt complex, time spent with faculty and residents during the interview appears critical. Previous studies of factors that influence program selection for other residencies consistently identify the importance of house staff morale and positive resident/faculty relationships. 9,10 More importantly, for programs near the top of an applicant's list, the nature of interpersonal exchanges may be the enduring feature that distinguishes two otherwise similar positions. Limited available information from other specialties supports the validity of this observation. [11] [12] [13] Residents also cite geographic location as important for their match decision. However, because some of the most competitive neurology training programs thrive in northern American cities, a region's cultural or other quality of life attributes may be more important geographic features than climate or population density. Since the interview trip may be a candidate's first experience with a program's locale, promotional material may be useful in presenting those aspects of the training milieu that are not common knowledge. The present results suggest that traditional brochures may more effectively convey such information than Web-based media. Since other studies suggest just the opposite, 12, 13 however, training programs should probably develop both sources of information. Data from this survey also indicate that programs should highlight clinical resources during their site tours, rather than focusing on even excellent research facilities that might not be a priority for the majority of applicants focused on preparation for clinical practice.
Before formulating plans based on the present survey, its limitations should be noted. The survey was intentionally concise to increase response rate. Many important questions went unasked and may require additional follow-up. For example, parallel surveys of students who consider neurology but opt for a related field (such as psychiatry, physical medicine, or internal medicine) might provide insights into how to attract even more qualified candidates. Trainees' opinions about economic issues were not addressed and, with the mean debt burden for last year's graduating medical students exceeding $120,000, income potential no doubt impacts career decisions. Given comparable (or even favorable) income statistics for neurology when compared to related fields of similar training duration, however, features beyond economics must also drive career choice. For students dedicated to neurology, a critical question also remains about how programs acquire their reputations and how students obtain this knowledge. Likewise, once students acquire such information, many elect to rotate at programs they are considering. How such experiences factor into students' impressions of training programs and whether extra exposure influences the training programs' preference of candidates cannot be answered by the present survey.
From a methodologic perspective, opinions from program directors were well represented while the residents' response rate was far lower. There were no systematic differences between residents who answered the survey and those who did not with regard to year of training or program location. This does not guarantee that information was representative of neurology residents as a group. In addition, the rapid pace of change in neurology undermines the survey's validity to the extent that what students found attractive or salient even 3 years ago may not pertain to the medical school class of 2006. Despite these limitations, however, information from the present survey may suggest strategies for training programs to more successfully captivate the imagination and sustain the interest of our students. As important, measures to improve the depth and breadth of exposure to neurology in American medical schools should enhance the competence of students who enter all medical specialties. 14 
